Conjecture. Let (X; ) be a generic supersingular abelian variety of dimension g 2. Let k be an algebraically closed eld containing a eld of de nition of X. Then Aut ? (X; ) k = f 1g. Open problem. Suppose g 2 Z 3 , and p is a prime number. Suppose there exists a supersingular curve of genus g in characteristic p. Is it true that there exists a supersingular curve C of genus g over F p such that Aut(C) = feg? Problem 4. Proposed by Richard Pink.
A nite simple group is called sporadic if it is neither abelian, nor alternating, nor of Lie type (including Suzuki and Ree). Give a conceptual proof that there are only nitely many isomorphism classes of sporadic nite simple groups, without using the full classi cation of nite simple groups. For certain applications a weaker result on sporadic groups su ces. For example, consider the series Let X be an irreducible smooth projective curve over an algebraically closed eld k of characteristic p. Let F be a constructible etale sheaf of F`-vector spaces on X. If`6 = p, the formula of Grothendieck-Ogg-Shafarevich expresses the Euler characteristic (X; F) in terms of the generic rank of F, the genus g X of X, and purely local information at the points where F is not lisse. Assume now that`= p. Then the p-rank of a curve does not depend on such data alone; hence there cannot be such a general formula for the Euler characteristic. However, the p-rank of a curve is bounded by its genus, so one can nevertheless try to bound the Euler characteristic of arbitrary F in a non-trivial way. To be precise: Problem: Determine the sharpest possible lower bound for the Euler characteristic (X; F) that involves only the generic rank of F, the genus of X, and local information on F. 
where R is a commutative ring. Question: Is there any relation between the double coset (iv) S is supersingular in the sense of Shioda, i.e., the Picard number (S) = 22. (v) S is supersingular in the sense of Artin, i.e., the height of formal Brauer group of S is equal to in nity. (vi) S is rationally connected, i.e., every two points x 1 , x 2 on S are joined by a connected chain of nitely many rational curves.
Comments: (i) ) (ii) ) (iii) ) (iv) ) (v) holds. Condition ( and Milne 3] .) If S has an elliptic bration, then (v) is equivalent to (vi) in any positive characteristic (see Artin 1] and Milne 3] ). In case p 3, for Kummer surfaces, the four conditions (ii){(v) are equivalent to each other (see Shioda 7] , and also see Katsura 2] ). Note that any Kummer surface has an elliptic bration. In Katsura 2] , we can nd some results on (i) for Kummer surfaces.
Problem 13. Proposed by Bas Edixhoven.
An abelian variety A is said to have complex multiplications if its endomorphism algebra contains a commutative semi-simple algebra whose degree over Q is twice the dimension of A. Over the complex numbers, an abelian variety has complex multiplications if and only if its Mumford-Tate group is commutative. For g a positive integer, let A g be the moduli space of principally polarized abelian varieties of dimension g. A complex valued point of A g is called CM if the corresponding abelian variety has complex multiplications. Such a point is in fact de ned over the algebraic closure of Q, hence the absolute Galois group G Q of Q acts on the set of CM points of A g . The question is then whether one has the following asymptotic behavior for the cardinality of the Galois orbits (for g xed):
jG Q xj jdiscr(R x )j 1 2 +o (1) ; where x is a CM point in A g , R x the center of the endomorphism ring of the corresponding abelian variety, and discr(R x ) its discriminant. A positive answer would be very useful in proving the Andr e-Oort conjecture for subvarieties of A g . For g = 1, the answer is positive by the Brauer-Siegel theorem. The problem for higher g is that the Galois action on CM points is via the so-called re ex type norm, which means that the problem is not only a problem about class numbers, but more about images of morphisms between class groups. More generally, one could ask similar questions about Galois orbits of special points in Shimura varieties. Extending p-divisble groups and abelian schemes.
Situation. Let R be a local ring of dimension at least 2, let S = Spec(R), let 0 2 S be the closed point, and let U S be the complement of 0 in S. Let There are several directions to generalise the above statement about Hecke orbits.
(i) Using the above notation, let H x be the subset of points (A y ; y ) in A g (k) such that there exists an isogeny : A y ! A x with ( x ) = m y for some m 2 Z >0 . Frans Oort has conjectured that for each x 2 A g (k), the Zariski closure (H x) cl is equal to the smallest Newton-polygon stratum of A g that contains x.
(ii) Let`be a prime number,`6 = p. Frans Oort has conjectured that (H` x) cl is the Zariski closure of the leaf of A g which contains x. Here \leaf" refers to the foliation structure of A g described by F. Oort; see FO], Section 5. Some special cases of this conjecture have been veri ed. (iii) One would also like to understand the Zariski closure (H p x) cl of the p-power Hecke orbit of x for a general point x 2 A g (k). It seems (pending written manuscript) that if A x is ordinary and g 2, then (H p x) cl = A g . On the other hand, if g = 1 then H p x is nite if and only if the elliptic curve A x can be de ned over a nite eld.
The general picture (g 2 and A x not ordinary) seems unclear at this point.
(iv) One can ask similar questions with A g replaced by the reduction of a Shimura variety and formulate similar conjectures. This question has been settled for a few special classes of Shimura varieties, but not much is known in general. References C] Ching-Li Chai, Every ordinary symplectic isogeny class in positive characterisitc is dense in the moduli, Invent. Math. 121 (1995) 
